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During the April 10-16, 2011, base-flow period, three reaches had gains greater than the uncertainty in the computed streamflow. Among these three reaches were reach 1 on the Guadalupe River, which gained 40.7 ft 3 /s, and reach 3 on the Comal River, which gained 271 ft 3 /s-reaches where streamflow gains were also measured in March 2010. Streamflow gains during April 2011 primarily were derived from (1) inflow from the Edwards aquifer outcrop, including Hueco Springs and Comal Springs; and (2) inflows from the Carrizo-Wilcox aquifer. During this base-flow period, three reaches had losses greater in magnitude than the uncertainty in the computed streamflow. A reach of the Blanco River near Kyle, Tex. (reach 10), lost 18.7 cubic feet per second (ft 3 /s). Much of this loss likely entered the groundwater system through the numerous faults that intersect the stream channel northwest of Kyle. The reach that included the confluence of the Guadalupe and San Marcos Rivers (reach 17) lost 155 ft 3 /s, likely as recharge to the Sparta and Queen City aquifers.
During the August 19-25, 2011, base-flow period, three reaches had gains greater than the uncertainty in the computed streamflow, including reach 3 on the Comal River (168 ft 3 /s gain), which was one of the reaches where gains in streamflow also were measured in March 2010 and April 2011. Streamflow gains in August 2011 were primarily from (1) inflows from Comal Springs, (2) inflows from the Yegua Jackson aquifer, and (3) groundwater inflows from the Gulf Coast aquifer, which are enhanced by seepage losses from Coleto Creek Reservoir. During this base-flow period, five reaches had losses greater in magnitude than the uncertainty in the computed streamflow. The reach including the confluence of the Guadalupe and Comal Rivers lost 82.8 ft 3 /s. Much of that loss likely seeped into the local groundwater system. The reach of the Guadalupe River south of New Braunfels, Tex., to Seguin, Tex., lost 53.5 ft 3 /s. Part of that loss may have been from seepage through streambed alluvium. Reaches 9 and 10 of the Blanco River near Kyle lost 2.20 and 6.60 ft
Introduction
In south-central Texas, the lower Guadalupe River and its tributaries provide water for municipal water supplies, farms, ranches, industries, recreational activities, wildlife, and wastewater assimilation. The Guadalupe River Basin includes multiple springs that help sustain streamflow in some stream reaches and provides habitat for several endangered and threatened species (Ockerman and Slattery, 2008) .
Streamflow conditions in the lower Guadalupe River Basin are affected by rainfall-runoff processes, outflows (withdrawals) for water supplies, point-source inflows, reservoir operations, spring flows, and infiltration. During normal base-flow conditions, releases from Canyon Lake and inflows from major springs (Comal, San Marcos, and Hueco Springs) ( fig. 1 ) account for most of the streamflow in the lower Guadalupe River. A better understanding of streamflow conditions in the basin, including how gains, losses, outflows, and inflows affect downstream flows, can help resource managers to design watershed-management and operation strategies that improve utilization of available water resources in this basin.
In a previous study, the U.S. Geological Survey (USGS), in cooperation with the Edwards Aquifer Authority (EAA), evaluated streamflow conditions in the Guadalupe River Basin for the period 1987-2006 and described streamflow gains and losses and relative contributions of major springs to streamflow (Ockerman and Slattery, 2008) . That report used historical streamflow data and available outflow and inflow data to evaluate streamflow characteristics of reaches in the Guadalupe River Basin and to estimate the contributions of major springs to streamflow in the lower part of the basin (downstream from Canyon Lake) for long-term (20-year average) conditions and selected short-term base-flow periods.
Purpose and Scope
The purpose of this report is to provide a preliminary assessment of streamflow gains and losses in the lower Guadalupe River Basin downstream from Canyon Lake. Streamflow gains and losses for certain stream reaches were evaluated for four selected periods of base flow during -12-March 2010 , April 2011 , August 2011 . The assessment of streamflow in September 2012 was limited to the Guadalupe River between Seguin, Tex., and Gonzales, Tex., and the San Marcos River between Luling, Tex., and Gonzales, Tex. Streamflow and spring-flow data were collected at 35 streamflow-gaging stations in the study area ( fig. 1 ; table 1), including 6 deployed for this study, during the selected base-flow periods from 2010-11, and at 2 partial-record stations in September 2012.
The study results presented in this report do not constitute a comprehensive assessment of streamflow gains and losses in the lower Guadalupe River Basin because many factors were not incorporated in the assessment; for example, the effects of hydropower generation on streamflow, gains or losses to bank storage, interaction of surface water and groundwater, underflow in the streambed alluvium, and evapotranspiration losses are addressed only in part. Also, the extent of possible unpermitted withdrawals is unknown and therefore not included in the assessment.
Description of the Study Area
The headwaters of the Guadalupe River are in southwestern Kerr County, Tex. From there, the river flows easterly to southeasterly for about 250 miles (mi) to Gonzalez, Tex., then southeasterly for another 150 mi to join the San Antonio River about 11 mi upstream from the San Antonio Bay on the Gulf of Mexico ( fig. 1 ). The study area for this report is the lower Guadalupe River Basin, which includes the basin downstream from Canyon Lake to the Guadalupe River near Tivoli, Tex. The entire Guadalupe River Basin includes about 10,100 square miles (mi 2 ). The lower Guadalupe River Basin study area includes approximately 8,690 mi 2 . The Blanco River, San Marcos River, and San Antonio River are principal tributaries of the Guadalupe River. The two major reservoirs in the Guadalupe River Basin are Canyon Lake and Coleto Creek Reservoir. Canyon Lake impounds the Guadalupe River in Comal County, Tex., about 12 mi northwest of New Braunfels, Tex. Canyon Lake impounds runoff from 1,432 mi 2 of drainage area and has 382,000 acrefeet (acre-ft) of authorized conservation storage (GuadalupeBlanco River Authority, 2007a) . Construction of the dam and reservoir at Canyon Lake began in 1958 and impoundment began in 1964. Coleto Creek Reservoir impounds Coleto Creek and Perdido Creek, about 12 mi southwest of Victoria, Tex. The dam for that reservoir was completed in 1980 and impounds runoff from 507 mi 2 of drainage area. Conservation storage for that reservoir is 35,060 acre-ft (Guadalupe-Blanco River Authority, 2007b) . The primary purpose of that reservoir is to provide cooling water for electric power generation. Daily regulation of streamflow for power generation affects much of the Guadalupe River downstream from Canyon Lake.
Major population centers in the Guadalupe River Basin include Kerrville, New Braunfels, San Marcos, Seguin, The surficial geology of the lower Guadalupe River Basin ranges in age from the Lower Cretaceous to the Quaternary period ( fig. 2 ). Aquifer outcrops include the Gulf Coast, Yegua Jackson, Sparta, Queen City, Carrizo-Wilcox, Edwards, Edwards-Trinity, and Trinity aquifers ( fig. 3 ). These strata dip to the southeast and contain various interstitial chalk and clay layers ( fig. 2) .
Numerous faults are present in the chalk and limestone formations in the upper part of the study area ( fig. 2) (Hanson and Small, 1995; U.S. Geological Survey, 2012b) . Many of these faults intersect the channels of the streams crossing the outcrops of the Edwards aquifer. Most losses observed in streams crossing the Edwards aquifer are the result of streamflow contributing to groundwater recharge through faults intersecting the channels (Slade and others, 1986; Pantea and Cole, 2004) .
The climate of the study area is subtropical, subhumid and is characterized by hot summers and mild winters (Larkin and Bomar, 1983) . Most rainfall in the area occurs in spring, early summer, and fall. Periods with relatively large or small amounts of rainfall are common, resulting in recurring floods and droughts. Average annual rainfall at the National Weather Service station at New Braunfels was 35.74 inches per year (National Oceanic and Atmospheric Administration, 2002) . In the region, water-balance modeling indicates that more than 80 percent of rainfall might be evaporated and transpired (Lizárraga and Ockerman, 2010 
Methods
To help evaluate streamflow gains and losses, streamflow conditions in the lower Guadalupe River Basin were analyzed by computing surface-water budgets for reaches of the lower Guadalupe River and tributary streams during 1987-2011. The lower Guadalupe River Basin was divided into a network of 29 stream reaches (table 2), defined by locations of 31 of the 35 USGS streamflow-gaging stations shown in figure 1. Of the 31 streamflow-gaging stations used to define the reaches, 6 were partial-record stations established to provide streamflow data for the selected base-flow periods used for analysis in this report and thus do not have long-term data from which to compute streamflow statistics. Some stream reaches include more than one upstream streamflow-gaging station because they include the confluence of streams.
Daily streamflow statistics were computed for 17 USGS streamflow-gaging stations in the lower Guadalupe River Basin with at least 10 years of record during the 25-year period from 1987-2011 (table 3) . Those statistics include daily mean streamflow, 20 percent exceedance streamflow, 50 percent exceedance (median) streamflow, 80 percent exceedance streamflow, and 90 percent exceedance streamflow. The percentage exceedance streamflow is defined as the daily mean streamflow that was exceeded for the specified percentage of time during a base-flow period. For example, the 90-percent exceedance streamflow represents a (relatively low) daily mean streamflow that was exceeded during 90 percent of the base-flow period. The period 1987-2011 provides a long-term period of record for comparison among many streamflow-gaging stations in the lower Guadalupe River Basin.
Daily streamflow data from USGS streamflow-gaging stations used for analysis were obtained from the USGS National Water Information System (NWISWeb) (U.S. Geological Survey, 2012a). These data were collected by the USGS in cooperation with Federal, State, and local agencies, including the U.S. Army Corps of Engineers-Fort Worth District, the Texas Water Development Board (TWDB), the Guadalupe-Blanco River Authority, and the Edwards Aquifer Authority. Accuracy of the streamflow records vary in time and by streamflow-gaging station. The accuracy of streamflow records is considered "good," excluding estimated values, if 95 percent of the daily streamflows are within 10 percent of their true values (U.S. Geological Survey, 2012c). Surficial geology modified from Proctor and others (1974) , others (1976, 1983) , and Aronow and others (1987) in table 3 were computed by including estimates of missing daily streamflow record during the 25-year period when data were not collected. Those estimates were calculated using an implementation of the maintenance of variance extension type 1 (MOVE.1) method (Hirsch, 1982) described in Granato (2009) with data from nearby stations (table 3) . Record extension and gap filling were only applied if the coefficient of determination (r 2 ) (Helsel and Hirsch, 2002) between the streamflow-gaging station with missing data and a nearby streamflow-gaging station without missing data was greater than 0.8, and there were more than 3,650 concurrent daily streamflow values (10 years).
Daily average per month inflows and outflows were provided by the Texas Commission for Environmental Quality (table 4, Michael Beatty, written commun., 2011; table 5, Angela Sander, written commun., 2011) and the U.S. Environmental Protection Agency (2013). Inflows consist primarily of treated wastewater-treatment plant discharges (table 4) . Outflows consist primarily of withdrawals for public water supply. Inflows and outflows were assigned to the appropriate stream reach and included in the gain and loss calculations. Daily average per month outflow is defined as "The arithmetic average of all determinations of the daily discharge within a period on one calendar month" (U.S.
Environmental Protection Agency, 2004).
Streamflow data were obtained from 31 continuous USGS streamflow-gaging stations, including 6 partial-record stations established to collect data for this study. These stations were operated to collect streamflow data for the range of flows typical of base-flow periods. Three 7-day base-flow periods were selected for assessment: March 15-21, 2010 , April 10-16, 2011 , and August 19-25, 2011 . The primary selection criteria for the base-flow periods included the following considerations: (1) the streamflow was in a relatively steady state, that is, inflow to the lower Guadalupe River Basin was not affected by storm runoff, (2) desire to identify three periods with different streamflow and climatic conditions, and (3) streamflows were relatively small, compared with median streamflows. Because of interest in streamflow losses in the Guadalupe River between Oak Forest, Tex. (08169840), and Gonzalez, Tex. (08173900), an additional analysis was conducted for reaches 6, 7, 16, and 17 from September 22-28, 2012 (table 2) . 
A Preliminary Assessment of Streamflow Gains and Losses for Selected Stream Reaches in the Lower Guadalupe River Basin
For this report, a stream reach is defined as a stream channel extending from a downstream streamflow-gaging station to either the headwaters (defined as having no flow) or one or more upstream streamflow-gaging stations ( fig. 1 ; table 2). Whereas each reach has a single downstream gaging station, branching (when present) of the stream within the reach at times resulted in multiple upstream gaging stations. Streamflow gains and losses were estimated by computing the difference in streamflow between the upstream and downstream ends of a reach minus any outflows from the reach plus any inflows into the reach. Streamflows at the upstream and downstream ends of each reach were determined from the continuous streamflow record of the streamflowgaging station(s) defining each stream reach (table 2). Because daily regulation (for power generation) affects streamflow in much of the study area, streamflows used for computing gains and losses were not solely based on discrete measurements. Additional sources of gains or losses in a reach that were not specifically accounted for included evaporation from streams, groundwater inflow or outflow through the streambed, and unknown inflows and outflows. Streamflow gain or loss in a reach was computed as: Table 1 Approximate disharge permit location and map identifier- Table 4 Spring # 9 9 ! Figure 4 . Location of inflow sites and U.S. Geological Survey streamflow-gaging stations used in the lower Guadalupe River Basin gain and loss study. Table 1 Approximate water right permit location and map identifier- Table 5 Spring 9 Figure 5 . Water right permit locations and U.S. Geological Survey streamflow-gaging stations, lower Guadalupe River Basin, southcentral Texas.
For the three 7-day base-flow periods (table 6) during March 2010, April 2011, and August 2011, the starting and ending dates for each period were chosen retrospectively to maximize the total number of field measurements made by hydrologic technicians within the period, thereby minimizing the uncertainty (error) of the upstream and downstream computed streamflows used for gain and loss computations. If two or more 7-day intervals had the same maximum number of field measurements, the interval that minimized streamflow variability, as measured by the daily mean coefficient of variation (CV), was selected. The CV is the standard deviation of a dataset divided by the mean (Ott, 1988) and is a measure of the variability of the data. Table 6 lists the CV associated with base-flow periods in 2010 and 2011 selected for computing streamflow gains and losses. CV was not determined for the September 2012 base-flow assessment, which was made for a short reach of the river.
Streamflow at the downstream streamflow-gaging station and outflows and inflows (Q D , Q O , and Q I , respectively, equation 1) were computed as the arithmetic mean of all 15-minute instantaneous streamflow values during each 7-day base-flow period. To account for the effects of unsteady streamflow, traveltime was estimated to account for the elapsed time it takes for water to travel from each upstream gage of a reach to the downstream gage. To estimate traveltimes, stream velocities were determined for each upstream and downstream streamflow-gaging station pair of a reach. When one or more discharge measurements were available for a streamflow-gaging station during a base-flow period, the field-measured stream velocity with the highest accuracy rating was used. For each measurement rating the error (estimated difference between measured and total discharge) ranges are (1) less than or equal to 2 percent, excellent; (2) more than 2 and less than 5 percent, good; (3) greater than or equal to 5 and less than 8 percent, fair; and (4) equal to or more than 8 percent, poor (Fulford, 1992; Turnipseed and Sauer, 2010) . The accuracy rating assigned by the hydrologic technician is based on factors such as cross-section uniformity, velocity homogeneity, streambed conditions, and other factors that affect the accuracy of each streamflow measurement (Turnipseed and Sauer, 2010) . If more than one discharge measurement had the same (highest) accuracy rating, the mean of the highest rated field-measured stream velocities was used. If no discharge measurements were made at a streamflow-gaging station during a baseflow period, velocity was determined from the most recent measurement within 5 percent of the period streamflow; if no discharge measurements were within 5 percent, the measurement closest in value to average streamflow of the base-flow period was selected. The effective traveltime for an upstream and downstream streamflow-gaging station pair was computed as:
where T = effective traveltime between upstream and downstream gages, in hours; D = distance between upstream and downstream gages, in miles; V MEAN = mean of upstream and downstream flow velocities, in miles per hour. Traveltime between each upstream and downstream station was accounted for by shifting the base-flow period in time at the upstream station by the effective traveltime. This procedure was applied individually for each upstream and downstream pair of streamflow-gaging stations in a given reach. The effects of storage were not considered in the computation of traveltime.
To test the sensitivity of traveltime on computed discharge and gains or losses, traveltime (T) for reach 9 on the Blanco River during the March 15-21, 2010, base-flow period, was varied by -50 percent and +50 percent. For reach 9, T was estimated to be 19 hours during the March 15-21, 2010, base-flow period. For values of T of 9.5 and 28.5 hours, the flow of the downstream streamflow-gaging station (08171290) was within +1.2 and +2.1 percent, respectively, of the streamflow computed for T = 19 hours. The associated gain in streamflow for T = 19 hours was 28 ft Streamflow uncertainties were assigned to the upstream and downstream flows used in equation 1 according to the accuracy rating reported in the USGS annual water data report for that streamflow-gaging station (U.S. Geological Survey, 2012c). According to this scale, ratings of excellent, good, fair, and poor were given progressively increasing percentage uncertainties of 5, 10, 15, and more than 15 percent, respectively. Percentage uncertainty estimates using the annual water data report rating were based on Novak (1985) , which states that 95 percent of the time an excellent rating corresponds to less than or equal to 5 percent error, a good rating corresponds to less than or equal to 10 percent error, a fair rating corresponds to less than or equal to 15 percent error, and a poor rating indicates less than fair accuracy. Streamflow uncertainties, in units of cubic feet per second, were computed by multiplying the appropriate percentage uncertainty by the streamflow value used in the gain and loss computation. The uncertainties associated with downstream and upstream streamflows of each reach were summed to obtain a composite streamflow-measurement uncertainty (Turco and others, 2007) . The uncertainties of within-reach outflows and inflows, Q O and Q I , were not evaluated.
For the studies conducted in 2010 and 2011, factors including evaporation, groundwater inflow or outflow through the streambed, and unknown withdrawals and return flows were not evaluated during the three baseflow periods. Evaporation from stream channels was not accounted for in the determination of streamflow gains and losses, but evaporation estimates from Lake Dunlap and Lake McQueeney (reach 5, fig. 1 ), downstream from New Braunfels, and Coleto Creek Reservoir (reach 27, fig. 1 ) are presented. Estimates of evaporation at these lakes were based on the surface area of each lake and monthly evaporation values published by the Texas Water Development Board (2013). Evaporation from Lake Dunlap was estimated as 2.1, 3.1, and 4. For streamflow gains and losses computed in the September 22-28, 2012, base-flow period, groundwater inflows and outflows from the streambed and unknown withdrawals and return flows were not directly measured, but Penman's formula for evaporation from an open-water surface (Penman, 1948) was used to estimate evaporation from the stream channel for a similar period in 2011. For those computations, average air temperature and wind speed measured at a nearby weather station in New Braunfels, Tex., were acquired from the National Weather Service (National Oceanic and Atmospheric Administration, 2012). The average air temperature for selected periods was converted from degrees Celsius to atmospheric vapor pressure, in millimeters of mercury, using the relation between temperature and water vapor pressure (Oklahoma State University Chemistry Department, 2001). Hourly water temperature data from USGS streamflow-gaging station 08188060 San Antonio River near Runge, Tex., also were used (U.S. Geological Survey, 2012a) . The open-water surface area of that 14-mi reach of the Guadalupe River was calculated in ArcMap (Environmental Systems Research Institute, Inc., 2008) by using the editor function to create polygons on the river and summing of the areas of those polygons (about 0.497 mi 2 ). Evaporation losses from the Guadalupe River between Oak Forest, Tex., and H-5 dam for the weeks of August 12, 2011 , August 19, 2011 , and August 26, 2011 .2, and 8.4 ft 3 /s, respectively. Possible influences of surficial geology ( fig. 2 ) and aquifer outcrops ( fig. 3) were considered in an evaluation of streamflow gains from or losses to groundwater. In calculating streamflow gains and losses, inflows and outflows were determined from daily average flow per month (U.S.
Environmental Protection Agency, 2004).
Streamflows computed at Guadalupe-Blanco River Authority dams (Charlie Hickman, Guadalupe-Blanco River Authority, written commun., March 4, 2013) were not used in the computations of streamflow gains and losses; however, they qualitatively support the gain and loss survey. 
Streamflow Gains and Losses
Streamflow gains and losses were computed for 21 reaches in the lower Guadalupe River Basin during March 15-21, 2010 , April 10-16, 2011 , and August 19-25, 2011 , base-flow periods (tables 7-9, respectively), and for reaches 6, 7, 16, and 17 near Gonzales, Tex., during the September 2012 base-flow period (table 10). Gains and losses are presented for each reach; the computed streamflow gain or loss per mile of stream reach are also presented to provide a sense of the relative magnitudes of gains or losses (tables 7-10). Only the gains or losses for the individual reaches are described. Streamflow gains or losses, which exceeded the sum of the associated streamflow uncertainties at the upstream and downstream ends of the reach (tables 7-10), are shown in figures 6-9.
Differences in the computed gains and losses during each base-flow period may be related to antecedent rainfall, stream levels, ground-water levels, evaporation, or other factors. The March 2010 base-flow period was preceded by a month of near normal rainfall (National Oceanic and Atmospheric Administration, 2013); the April and August and 2011 base-flow periods were marked by extreme rainfall deficits; and the September 2012 base-flow period was preceded by a month of below normal to near normal rainfall in the study area. Streamflows on the main-stem Guadalupe River generally were well above normal during the March 2010 base-flow period, below normal during the April 2011 and September 2012 base-flow periods, and well below normal during the August 2011 base-flow period. The effects of drought on groundwater levels or evaporation during 2011 and 2012 have not been quantified as they relate to this study. Additionally, although each base-flow period represents a specific set of streamflow rates within the study area, the effects of factors such as air temperature, groundwater-level altitudes, or evapotranspiration were not considered in the analyses; computed gains or losses may not be representative of streamflow conditions during the associated periods.
The effects of undocumented withdrawals and unmeasured inflows on the streamflow gains and losses described in this report are unknown. In Texas, surface water belongs to the State, and a permit to withdraw water must be obtained from the Texas Commission on Environmental Quality (National Conference of State Legislatures, 2013) . It is likely that not all withdrawals are permitted and documented, and these undocumented withdrawals might be an appreciable source of outflows (Wurbs and others, 1994) . It is also likely that not all inflows contributing to streamflow in a reach could be measured; for example, in some reaches, unmeasured inflows from small streams and unmeasured irrigation return flows might represent an appreciable component of the streamflow. 1 Second map identifier is for the second station listed in the "Upstream USGS streamflow-gaging station number" column.
2 Computed streamflow was adjusted for traveltime to minimize effects of nonsteady-state streamflow. Hydrograph at upstream station adjusted for traveltime, in hours, prior to that of downstream station. 
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Streamflow Gains and Losses during March 15-21, 2010
Streamflow gains greater than the uncertainty in the computed streamflow were measured during a period of elevated base flow from March 15-21, 2010, in reaches 1, 3, 15, 21 and 27 ( fig. 6; table 7 ). Reach 1 ( fig. 1) /s, which might be from inflows from the Yegua Jackson aquifer, which is composed primarily of the Yegua Formation ( fig. 3 ). Reach 27 gained 16.2 ft 3 /s; this gain is likely from groundwater inflows from the Gulf Coast aquifer, which are enhanced by seepage losses from Coleto Creek Reservoir that contribute to groundwater recharge from the Gulf Coast aquifer (the interaction of surface water and groundwater at Coleto Creek Reservoir). During the period of elevated base flow in March 2010, streamflow losses greater than the uncertainty in the computed streamflow were not measured in any of the reaches.
Streamflow Gains and Losses during April 10-16, 2011
During the April 10-16, 2011, base-flow period, reaches 1, 3, and 15 recorded gains greater than the uncertainty in the computed streamflow ( fig. 7; Puente (1978, p. 28) made the following observations pertaining to the Guadalupe River immediately upstream from reach 4:
The Guadalupe River crosses the infiltration area of the Edwards aquifer [outcrop of the Edwards Formation, fig. 2 in this report] , but does not contribute recharge in significant quantities. Although 48 square miles of area in the Guadalupe River basin is within the infiltration area, seepage studies indicate that the net streamflow losses and gains in the area are small and insignificant. The potentiometric surface of the aquifer in the New Braunfels area is generally at the level of the streambed of the Guadalupe River and is relatively stable because of the large and almost perennial flow of Comal Springs. Puente (1978) was referring to the reach of the Guadalupe River that crosses the outcrop of the Edwards aquifer, and reach 4 begins at USGS streamflow-gaging stations 08168500 Guadalupe River above Comal River at New Braunfels, Tex (map identifier 3) and 08169000 Comal River at New Braunfels, Tex. (map identifier 6)-both of which are about 1 mi downstream from the outcrop of the Edwards aquifer. If the Guadalupe River does not provide appreciable recharge to the Edwards aquifer when it flows over the Edwards aquifer outcrop, it is unlikely to provide appreciable groundwater recharge downstream from the outcrop; however, according to the U.S. Drought Monitor (University of Nebraska-Lincoln, 2013), by April 2011, Comal, Guadalupe, and Gonzales Counties were in extreme drought. Hence, infiltration along the stream channel may have occurred in areas where this had not been previously documented. Reach 10, the Blanco River near Kyle, lost 18.7 ft 3 /s. Most of the losses in this reach are likely in the form of recharge to the Edwards aquifer, which occurs through the numerous faults intersecting the channel ( fig. 7) (Hanson and Small, 1995 
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Streamflow Gains and Losses during August 19-25, 2011
The August 19-25, 2011, period represents base-flow conditions during the most severe drought conditions since the 1950s (Winters, 2013) . During the August 19-25, 2011, base-flow period, three reaches had gains greater than the uncertainty in the computed streamflow ( fig. 8; 
Streamflow Gains and Losses during September 22-28, 2012
Analysis of the September 22-28, 2012, base-flow period was only done for reaches 6, 7, 16, and 17 on the Guadalupe River between Seguin, Tex., and Gonzalez, Tex. Inflows from San Marcos River and Plum Creek ( fig. 9 ) were included in this assessment. Because USGS streamflow-gaging station 08173500 San Marcos River at Ottine, Tex., was not active during 2012, the streamflows for USGS streamflow-gaging stations 08172000 San Marcos River at Luling, Tex., and 08173000 Plum Creek near Luling, Tex., were included in the assessment of the Guadalupe River reach between Seguin, Tex., and Gonzalez, Tex. During the September 22-28, 2012, base-flow period, no computed gains or losses were greater in magnitude than the uncertainty in the computed streamflow (table 10) . Figure 9 . Streamflow gains and losses, September 22-28, 2012, in a reach of the Guadalupe River from Seguin, Texas, to Gonzales, Tex., lower Guadalupe River Basin, southcentral Texas.
